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(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the display device which 
has good contrast in bright.dark conditions and is low in power 
consumption. 

SOLUTION: An organic EL light emitting element 12 is arranged at 
the back of a liquid crystal display section 13 as a back light and a 
reflection plate. Starting from the front side, the element 12 is 
formed by an anode electrode 19 consisting of ITO, an 
electroluminescence layer 18 made of an EL material and a 
reflection cathode electrode 1 5 made of Mgln having a reflectivity. 
Thus, external light beams are efficiently reflected by the electrode 
15 and become the light beams for a display. Moreover, if the 
element 12 is driven, the emitted light beams are used for 
approximately 100% as display light beams. Thus, the display device 
having good contrast and low power consumption is obtained. 
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o- n (mo i/i) >6©. -en-en 

©ft^iRX^:? r-Jl/T&S. B&H (a) PV 

C z ©MX^£ b^T&O. (b) tt> ^ x' U > 

6«iH-^n&P VC zS©ERiKX^7 h;UT*S>0, 

-&mu (c) «, 9vu >6©x^y-;^?g©KJK 

X^7 h^T&So (a) (b) 
U>6I1 PVCz c PT(i40 0 nm~ 5 0 0 nmtfi 
(CtSiRtf-i'^Wb, P VC z gftteitC, 3 5 0 nm 
JUT <Dft £ 5 14S £ W L T H £ . 
[0 0 3 7] @6BPVCzf|©EL (XU^hPjj/ 
= *y-fc>X) ttttPL (7* r-;P5^-7-t>X) # 

£%)fcX^7 h^T&S. PVCz }J4 0 On mjfi#r 
EL kf-7Rt*"PL t?-7£#LT^£„ 
[0 0 3 8] 115. 6 <k D P V C z ©llSWip, « 
^ £IE?Li:©S^^t±D PVC z gft#4 OOnmfi 

*fl»ffi©21t»j£©W«ELfgfti!t^ 1 2T11 El 
1 6 CtkT i: 5 d P VC z «4 0 0 nmtf-^wfeft 

a*. ss*tw©»ji6<D*wiB«nT^ 

[0 039] croi^^fpfflicio. *MMmmomm 
<s^»m^fb*^-rsci<h^T#s. ^©fe*. 

S^^Sl l©*«tt*ii5*SC£^T*^S. # 

1 7 tm^mmm 1 6 £©ifffiifi^-ce^sfc«>, *m 

5. SSfc, XU? HDJl/5^'?-fe>Xl^ti^«l 
T«^bfe^£lciD. ¥»TJ^-«c«UPOj«Bt*<ffA 

[0 0 4 0] JJU. ^iW»!Blf3^TlttWbfc*». C 
^ TX W V u )V 5. * v "fe >X 1 1 L T«S« E L & 

s„ mmmmnza^xit. ii/?hnji5^^t>x 

HWRJItfttO. 1 5(nnTJbD, XK/^-f-f/^ 
T, «iSIEL«^. «ai^«5 1 ^>*©EL«^S:Xlxi7 

ha^3^^-fe>x«icaffl-rs£, jf^^n^m^t 

f»}^nSELiJlia+^mi&5. Z-<Dtztbs 
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UTte. fEft^xXA^Xk? NnjU5^-yfe>Xl 
f (c a A S ft fc *? t IE?L t CD C «t 0 ft 3fif<tt m £ 
ft*. dCt-S&xi/ir hDjP5^-yfe>7.*«¥^ 
WCtbi^'t^TtS. CfttcMb. «ELM 

>XlKW*Q£ftT^5ffi«imiOS3ftTf^+<i>C 10 
U*t3^iL6ftT^*. ffcfcS. a&fcELfSftfc^® 

[0 0 4 1] *SIIitlt *7-7^M2 7l:i; 20 

-?«. £3t#y-KS«i 5«. KWffi**¥}fftftE« 
afflffttf ft wat 1 1> fci^-fcS 

3tfi©»3£39»T*«jiSCT. MISELjS^iQtfftT^ 

So £©£#>> ^mmmm\z^x\t. mmmx-rzm 30 
e h%%m"f- 1 2 oo^^fetc «t o^as^r* c t 

[0 0 4 2] (mMMM2) 0 711 ^QO^SI 

f 1 1 K*V»Ttt, ffil&a^SCl 3cD#tf£te±fBbfc* 

tt, fiffi l 4 tf£A&*a!. 1 3 C*najf * «fc 5 13 (mlffl 

t) EB£ft. SSuroilfcl*. 7V-K*»1 

9. Il/J hDJl/5^-«7-fe>XH 1 8. Rlt*y-h*« 40 

IS 1 5MBj*3ftfc«J*T»*. &ft. 

*yfe>XJB 1 8 ±tBbfc*Jfi^ffil t 

mmz, siELMif 1 2©ifi*«*stt<-c#, 
»im\z?2>. ^mmmmx'it. isi4±i; 

7y-H«|i 9£E@U ^jgXD-bx + ro^igoo 
7* h hxy^>^»^fc#teb^-n>K#t#y 50 
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©fifffttlELSS)tif 1 2SSW5otm 

So 

[0 0 4 3] (HJS^^3) 0 8 11. *3fi9!©3^gH 

tC*Stt*«ffl?tt«2 4£«K&T£S*.S ; E:-|- ; £:Sfflb 
fct>OT*a. «ELM*?12il $,8,^ 

^351 2 2 lOftiB^-ftWl:. «*. 7 

/-Fill 9, xi/^7 hnji/ = ^7ir>X« 1 8. M 
J#*V-HMl 5?WBJdcSftTft*. 

ICiD. t«ELM«f 1 2 t^Si*^gPl 3i:#- 
h&flljet-f* &ft, 

[0044] (mmmm4) i9n *mw<vm*mm 

BCft^Ttt. i&Hi^gfll 3««fiK^±|BL,fc*M^ 

mmmm 1 ©s«/3 v-f«H5 #aijittitmT& 

**y-H**l 5 alcBlTSI^&ftfe^T-feS. $ 
fc. WiEL^if 1 2V>m5\Z\%, A»3ts»as 
■a-5lfi«RW«3 3A<EBSftT^«. C CD=fc ? 

T*U«alt 1 3 t#«EL|g^^? 

12,h£ajflU tE«RStffi3 3T?S»$ftTR»3tb 
tfcS. ^«KttRlt3tbttlt«SWS3 3 

T?ttaSftT*-OJt*T?tt«:<*^k:Jitr#»<7)* 

WHELfgftlS^ 1 2£!E»jLTai^ffl7tc 

^BJtgt&S. #*Jfijgi6fc:ft^Ttt. ±t3bfc«fc? 
tc. l£BR*r«3 30^ffitAtt3ta*tafcSt, COO 

So **M^ffitc*tTSfii3cr)tMfiE«. jtBLtcmmmm 
[0045] (*js^si5) bi o«. *mw<D%*m 

SBCft^Ttt, 1 3 09mf<i*« 2 3 (DwlM 

\zfc&m4 1 *BWfc/a*»mi, njs^ffi 1 tmmo 

2ft£ffiT*£9. A»*ftfc3tt*»#)i©*BSlf 
Kit. Sjl^^OjMLiec-r'it'iO^roiiff*^?: 
*£M$-trS«t6^^'TSo £©«fc-5fc*ffi<03c*£BT? 
tt. SW^ibTta, A»3ta««l«*6«*S4 1 fctSSt 
^ftfe^. *ft2 2KA»bRW*y-Httttl 5 0R 
»lc«tOKI*SftfcfflS#*b*t«Sfffl>t*2 3^jSiibfe 
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mms«4 i \ztt,WLznz>v>T\ =.m\z&mzn 

[oo46] mm 6 ) ei i i -&mwo)H*m 
m&iz&^Tit, m^^i 3 tw«ELM*f i 

2 i©P B 1(ci2M4 2 £^ttfc££&tftf. 1 

^gfiTte. SMSilTIl A*t^ad^H2 2^J1 
i®Lfc'##M4 2 lc<fc £W#7-F1Hi 
1 5»SWtCj;f9SW$nfctiJ*f7tb^Sr/K;f[1S4 2 
fct£*i£ft<5©T\ -gKffifSt;**!?.' 

&m^<nffiw ft i t fe \zt%-tsL»m<Dm*&ft 
coo47] (mmmm d inn #^cD^g 

ITU KWS£LTfl*ft«&iB)fe«2 4£2lSig}I 

m'&mr<nwm<Dm&it&tt}±2\,><D\zttLT, 
mmr-umytw.^ i mz Ltzcox-^ d k& 

tl). 30 
[0 0 4 8] (nMMM8) mi 3Kt, *liO«ig 

<Stt*HS©3fcE»H4©£JR. MitfMg I nTft 

*v-Hiii5©»»tim mTfotimomiUfr 

(e V) «i. «7$&2tl 1 6 ©*/m©«{S£5H^lil 40 
(LUMO) «!>qittlcKft$n««?MSI)l 1 6*m© 

lr». 3fcEHtt©Wj£**e>. iOBlffl* (40 On 

mBlJi8 0 QnmJKT©«»») C*tLfii*tt©*5tt 
Slt#7-F*ffil 5±lCl4. Alq3 
A^^SftfiHl 6t, PVCziBNDiMfl 
&<h*igffi2nfcIE?Liai2tJf 1 7 i, jJJ«*«ISnT 
&4X|/5hD;|/5*yt>^l 1 8jWI^£3ftTv> 
5„ XU? Ha^5*7t>^l 1 8±Ctt. 7/-F 
•I19*»*IShT^S. 50 
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[0 0 4 9] ^T^M^li. 3f^»iftS««7tS:5RiRL. 

(photoluminescence) $t##>'S&3 F — A>FT& 

5. F-/1> F£LT{4. DOMINO, 016 
IC^1-J;-51C6 0 0 nm#ie(C^^tf-^5*-r 

6 tfi$> K) . 016 (C^-T J: 3 K 5 0 0 n m~ 5 5 0 n m 

mz\t->7tttz>m&v>5&%*mT. mfnm&v-n 

T«. TP B£3UB£n-£>„ F-/t > F t LX 

14. 4,4'-bis(2, 2'-diphenylvinylene)bi-phenyl. 4,4' 
-bis ((2-carbazole) vinyl ene)bi phenyl , telraphenylbu 
tadiene^2##. cyclopenladienei^sift. oxadiazble^ 
W#*35«**. *ftF-A>F, »fiF-A>K 
F-AOFte^ti^n, PVCz«az7 
=EJHfc*>WI& 1/100-4/100 ©fiJ^T^AS 
ft. ^T-S^^-^-f^^CD^X^i/ FJUC&frii- 

[0 0 5 0] ffiA&i*ggl 314. GmELmftm^ 1 2 
07y-Kfil 9©fl.B«KEB£ft. fStfl-ffifc^-ft 
*n«MH3tt«2 3. 8HI*ft2 4**»«-&nfc-»©l9 
i§BJ3*«2 0ttS?SS.fi2 1 t<D?f\\zm$>4 5£&A 
LtSlifioTl^. lflaBJ*^2 0«. Mfafomo 
ffi\Z, I T0^6^-5oJS3t(^b7 0 %£t_h©S3att 

ft. «ti2 5±t'«gBrsiMS$nfc#'j-f s ka»s 

fc*HEl6]&2 9^W^nxl^. 2 10 

ftftftMJfCS. I TOTSSI*f«3 OSy-'iS^a 
S3 OJC^^ri/tX-f «>^>y*^Ta65TFT3 1 

ifinmmn \z l tz& o t*»e?b s nx ^ s . ^ 

^n^V h U ^XE^JtCteoT^-So TFT3 114. 
7-T>«S3ftTU§„ IfteTFT3 1 £^tr#H 

9->wtfczt\, Hiti3o±sy;ir B iiii3 4± 

[0 0 5 1] WE[S]M2 9 t»E(S]M3 2 t©WIC«, 

H4 5»#^«:. EM2 9. 3 2©±C*tt*E[fil3Ef 
t6]*E|inlR2 9. 3 2X*lf|5iJ$n. iffifBEfa®l2 9. 3 

2 ffi \ztt L miffs.? U h ft x«#4 L . 

©a«t<fiiJA^ffll*©StSfflll»cr6]d^T7 5° ±10° © 
^-TX hftT"fiff£©^f5IIC^-l'X hElnlLT^S. 

[0 0 5 2] fLT. '©S^ggl 1 K$s«fVttt, * 
H4 5©B*f*S*ttAnt*aJB»cl t©*T?*SA 
ndOIt, ©ilTfeS 2 3. 2 4 ©aMSlCD|pJ 
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S^gB 1 3 ©P)S1& 2 0 , 2 1©Hg3 0. 2 5Fa1tE|] 

in-r-5«EEt«i;T. w. n. etc 

[0 0 5 3] 114(1 _kE*S83K« 1 3 
©Efattfli&ffil#«2 3. 2 4C0SjittC0|6]^4?RSi 

«. $iS«*3l$l 3 ©A n dOfiS 8 0 0 nm~ 1 1 0 

tlcDSiiffl 2 3 a . 2 4 a £&©<k 5 ftl^d LTEB 10 

[0 0 5 4] -?t£t)%> 014(D«t5t, MUS^gBl 
3 ©-*©*&. fisjx.«'S«2 l©ifi#K*SttS«&# 
^Efa^fi (ElfiJil3 2©7H>y^|6l) 2 1 all m 
1^9! 1 3 Oii S t« L t * II D t 5 2 . 5 0 ± 5 

#[6] (EfS)M3 2©5t>^|S|) 2 0aB, ffiEfltM 
StC^LT£H10fC5 2. 5° ±5° C0*(S]fc*0. ?g 

t. X1&2 1 2 0(C(6]^oT^@0tC7 5° ± 20 

i o ° ©'.yfT. bMry-fz hEftLTt**,, 

[0 0 5 5] f LT, ffiA&*ffil 3©X«2 1 ©ifi$ 
fct3^SJgffi^El6]*l^2 la$0* W^ttl. 
£. jgA^ggl 3©g&2 1 C^fS]-r«)S3 l fiS2 4© 
SiaHl2 4a«. mrfB^S^W^-rxh^t^lfi] 
1C5 2. 5° ±3° ©^ftlCifeD. fgSa^gU 1 3 ©S. 
4&2 0C*#|6l-T*fi^«2 3©Sii*l|2 3 ate. WIB^ 
-TX h^|B]ij£^|B](C4 7. 5 ° ± 3° ©^fatCS^. 

[0056] z.v>mmBm<D-t>?-m.&i&*mm\z. m 

SrS^SRl 3©«?ftH©«Hfiff^ffli:-*f©07tffi2 30 
3, 2 4©fi*ffffltS|iJfflLT3t*»e-rst>©T?. 

£ftoTfiii3t«2 4fCA#lT, £©«}fc«2 

1 5TSM£*1. WfB®7t«2 4£ttS3EjSg|&l 3tfl 
ft«2 3£«M£3»LTttAa*£ft®Xffifl£ti}*t 40 

[0 0 5 7] ft£. SW*y-HfI15TR»Sftfc 

^BflBcwwrsasT. ^s^^sb i 3 ©?ka 
®ftmmv\g.mmx.ttz?Tmytm2 3\zx%t-r %tz 
-H«ffii 5TR»3mfcft<h«<^<h*^fre>fttA«ft 

[00 58] tit, ffiEttA^SISl 3©$A!©tt 



1 0 - 7 8 5 8 2 

20 

©E[6]*M©^bC±oT^bt. **ifc£t>ftoTtfl 
IB{i7fe1S2 4£Alfrsft<0lgfttt)fr#£ft:-r*fc«&, 
'©fiift1£2 4 £SiiTS&ifcftft©ft3£jg©J±Kj£i; 

[0 0 5 9] -tt£t>*>, m&Hifimi 3©«S2 5, 3 

oiWfcmffifcBJiirrst. ftS^jWv-f x hEitJtt« 
$ffi*.-z)^S:±^OEiB)b > ^©jSH^©iz:±^0^ 
£ < ft £ © K ^nTifc A® ©*JH#f ffffl $ < ft 

*Ag*gi5i 3©ffin,)i©ti®t)T#ffl^{b'r ; 5 

i, 8£AS*SI$1 3£SilbTfil^«2 4fcA3fr*ft 
©fiTfe^ffi^^-f'SfcJ?). ^©ffiDfc^ 4£)§:iiT ; 5 
&$fi#©ft^g©ttciSbT7t©*fe^{t;U -£© 

©SSfflCHaWf 

[0060] eiwi'Sic, ^©*7-^ii**SB©tH 

#tft©fe, ^iOS^eti. SS2 5. 3 0F B 1«CE|1J!)PT 
aWEKUBUT^flSf-S. £©#^-i&A3^SB© 1 

[0 0 6 1] 015 tt±E* 7-^na^s«©^*6 

(Dmt^-T a'- b*fel*ElT$)5„ -fflgl 5ffli^ 
-hsB*7-?KAa^B©^fe«. $AS^gl$l 

3®ti2 5. 3 offlizmK&muLT^te^wmwm 

7)1 (P) iCjfi^fe-efeD. 112 5, 3 0W 

tfi], t-ftfc*.^ (r) -»» (o -ir (b) -n-*e© 
•fc*flsr». ens*, ti, wt. nfej;t>'e©^ 

[0 0 6 2] il©«75ttS8t43lj--5m*f**R 
(mi n) tU ea»*^«lit*Jtt*Wlt**. EPtt 
mffi^5V©t^TR (5V). EPiP«)E^7 V<Dt% 

tr (7v> t-rst. ±IB*7-?gAa^Se©tljW 

R (min) =2. 78% 
R(5V)=2 2. 85% 
R (7 V) =2 9. 5 5% 

[0 0 6 3] fit. ±fB#7-ffiil!^SgtC:fctt"5 

<6©E|1MEE£ 5Vtbfc«h$©n>S^Xh5rCR 
(5V). 3S;g75$1±?)fcii6©EPiPttJ±$7 ViLfc 
t^COay YvTs hS:CR (7V) tnt. 
CR (5 V) =8. 2 2 
CR (7 V) =10. 63 

T-fct). 6£:g^£-tt£fca?>©EP;!in*EE£7 Vthfzt 

[0 0 6 4] Cffl<t^^fii3>F77Mi fgA 
3®M4 5©^^S«2 l»61fi2 0 
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fcJK|fil^oT7 5° ±10° C^'fXhftr^©^ 
fcy-f X hEf6]LT*30, Cro?KI|^7Sg|5l 3©An d 
©ft/0*8 0 0 nm~ 110 0 nmTSSttfcC; S1£ 
2 l©jfi$fc£tt&ffi.i#^©Eft^|i ! i]2 laSO' CO 

©y-fX Ylj^tW^^XZ^ 2. 5° +3 0 ©Tjft. 

2 3 ©saw 2 s a^iWiay-rx 

4 7. 5° ±3° 0#lAlCRj£SftTt»$::<!:S*fr£ 

^nzt. f©a^t<&4(:onT. n>H^x io 

[0 0 6 5] lfci«oT. CC0*7-?SSS^SB(Cj; 

h£M K-TZttbiZ. 8*©S*T&Se<hJli5 < J:tf 
*. ft. #©=ICfe£S*LT. g|!W3fl»«5lii» 

[0 0 6 6] a»S!<hl,Tffl^4«£. fi£*tf)E 

CBifoSIS^gBH El 2 9 (C^TJ^KStTK&tCi-;. 

a*ft<«BLk:<*»ofc. *«EL^7t#Tl 2 Til 
$fi^-/t>HtlTDCMl, »fiK-/t>h£UT 
i>V'J>6. tfiK-^htl/TTPBSafflbtfi 

& <o &&\z]$tz>mmrt7 >x z&mz-rz> c t 

!:OJ:5CW«ELa3t*? 1 2T11 
T£5. 30 

[0067] (*ii^^9) 01 7-Bi 9\t^.<Dmm 

H -MO«lIiS«2 0iMil«2 1 toiwt* 

jWEB^n. 2 1 0*iiftfcfMra« 2 4 jj* 

EB^nfcflijattt^T^*. w^s* 2 0 11 Mrsi 40 

fifflWBIC, I TO^£&£nJSiftK:*fb 7 0%£U© 

ssttS:WTs*amii2 5timmmm±m\zt)ftox 

2 1 ©ttlRlfiffifiiJKlte, I TOT&5Iiii3 o&tf 
H*«ffi3 OlzmmZfttcX-1 yT-ys/mTT&ZTF 
T3 l#B*EHCl,;fca^T£ScE^£ftT^-&. E 

TE^JSftfc^HJ^XE^Jfc&oT^S. TFT 3 1 
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u-r >?-f >css8snxv^. ^h^tft3i^ 

EI6UBI3 2*«MSnT^5. WEAR 2 9<h&EfaJK 
3 2 i©ffifcfcl ^f^|6]fc*JS8E[6]$nfc?Ka4 5# 

[0068] iwni6^sBo*7-«as*set*i^ 

TH $Ha*Sl 3|*i»fc§*lkSnfcifcB4 5 00 An 
d© fitch, (4ffiM«4 9®iJ?f-ya >©tt<t, 
-*t©«ft«2 3. 2 4<DSjiWSW4fflM«4 9C0iS 

*<, ti25, 3 oRtcEnjjn-rsmiifc^uT, '>&< 
tt>*. i». nr. n. efc^t-r^ctotc^Lx^ 

[oo6 9] 81811 stihsnfcjsa^©Eipj«ffi 

tM«2 3, 2 4©SiflttRtf{fcfig«4 9©&ffi 
awfr^SS^Sgl 1 ©^EfiiJ*^l,fc0T*O, 
^©Hj»ffiTH ttia^^CO^-TX S£|£7 5° ±3 
° . A n d©fif£8 0 0 nm~ 1 1 0 0 nmtfSU 
ftiift4_9tLTU^f— >3>©fi^6 0 nm+ 2 

3. 2 4*-f-C0S^W2 3 a. 2 4 a £&© «fc 5 &[6m 
tl/Tif b, MfB<4fflM«4 9*-t-Oiifi«|4 9 a£ 
^©.k^&lpJ^ICLTEfiLT^-S. 
[0 0 7 0] -f&t>*>. 018COj;5fc > -7j©*1£. 

^l^.«g®ffli]S«2 i ©ifi#K:*3tt£*ii$HPEi6]:£i6i 

2 1 all m^km^l 3©StttS»C*fLT^IaI0lC5 
2. 5° +5° ©Tjfa, f(fi^©*ffiflJ*«2 0 (TiT&mz 

fe0t)(C5 2. 5° ±5° ©^falC&D. Stftfl-^H 

*2 l*S«ffi«S«2 0l:fi*oTS@0l: 7 5° ± 
10° ©y< X hftT^-f X hElBlbTV^. 

[0071] fit, musk 2 ini&mz&tf%WL 

S» J ?El^*f^2 1 a^0° ©TjI^t-TSi:. SSfflS 
m 2 1 lC*f[fi]-r^*M<B^« 2 4 ©SiStt 2 4 a (J, W 

le^s^w^^x hjsfttmismzs 2. 5 0 ±3° 

©^|fi]lr»0, *®««ffi2 0C*f|6)T5;8ffl!Hlft«2 
3©Sji^2 3a«. BtdE^-f X>^|6]i:jS»^C 6 
0. 5° ±3° ©yj|S]K&r). S^i:&fflM4 9®I 
fflW4 9 att, HS'^ X h*|6lta»^Fl6llC5 2. 5° 
+ 3° <Djj&\\Z$)Z,„ 

[0072] ^.(Dmmmwiom^m. 1 1 b. *as* 

»1 3©*li»©ttJffl9TfPffl»yfttffilfetR4 9©«BJf 
fPffli-*t©^«2 3. 2 4©M7fcf£ffl££fiJfflL.T 

ffiH«4 9iSl4 5Sa*igSTj|9Efiffil6S4 9© 
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tta ^ tc^t tu -o x mmm^ 2 4 izxmlx, ~© 

fi;ft©;y£3£{t©ItfC|&DYc&©*£fttC&D> <1©5»£ 
2 4tM4 5 if£ffill«4 9£^fflfift#2 3iSl 
[0 0 7 3] ft*. Ett*V-F«« 1 STKttSftfc 

[0 0 7 4] f LT, JSS,4 5©*tJSSTf£ffltt, 

&4 5^co^ip«ffiicjei;fc^s^cDSBi6]tt^i»^b 

tioTSfcU. *ftl:tti!{toTl«f**2 4KA 
4 £MilT3&$ft#©7£&Jt©itS;:)SbTft©5§fi# 

[0 0 7 5] Lfcibt, ^©S^SBl 10>tH#M£© 
6. o$DS*fett. tS-3 0, 2 5WCBUll"r'6«E- 

[0 0 7 6] 1 © lOOHsrc^ST^ 

[0 0 7 7] 0 1 9(Jgigll lWi^fiCfftS* 
a*-b'M0T**5. £©0 1 9CD<t^tC. 
11 lOg^fitt, t!2 5, 3 O^tcmmiEPJBtT 
^airifflJBttlRTtt/x-^V (P) fcifi<^feT*0. * 

t. * (r) (g) -w (b) -iHeajecasfc 
[0078] z.<DmMMm<n&*mmi i\z&n 

3ll©3^$<i©aJW¥£R (min) tL, s©«* 
1*BK:i3W-<&tiiW¥£» EPJn«E^5 VOttTR (5 
V) . EPin«ffia<7 VCDt^TR (7 V) trst, d 

R (min) = 3. 30% 
R (5 V) =23. 64% 
R (7 V) =2 8. 9 1 % 

(5V) . e^*^^ti-5fe46©Efl^Daffi^7 ViLft 
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££©3>1-^X h^CR (7V) tnt, 
CR (5 V) =7. 16 
CR (7 V) =8. 7 6 

T$>D, 6£|g7K£-tt&fc«&©EPJ)q*l±£7 VtLtt 

[0 0 8 0] UdbT, d©S^SBl 1 £<fc*U;f. 

10 -f?)<i:i:t)tC> »^©»#T&-5S<»:IM3,fctf*, It, 

[0 0 8 1] ±fBH)!i^ffiT-«> 018©i^ 

(C> 0° ©7jfak:*tbT. SfllflftS 2 3 O&iUfft 2 3 
a£6 0. 5° ±3° ©#16], {iffi^S 4 9 ©ilffi«|4 
9a$52. 5° + 3° (D^falzMfe Lfztf* '©^JS 
Mm(D£?\Z. $^f©7-fXhft?:7 5' ±3" , 
And©ffi£8 0 0 nm~ 110 0 nm, &ffilHK4 9 
ODU^T"*— f>3 >©<g£ 6 0 nm± 2 0 nmil, j&> 
20 BHUH^S 2 4 ©SilM] 2 4a SMfEiftllSH 1 ©^ 

-rx h^(6j<tae^(6ifc5 2. 5° ±3° m^mzm&t 

mti0° ©Slfill^Lt, S«{gft«2 3© 
3£«|2 3 a*t»ft»^©yf ^ h^r|filti!!*lfi]t 5 

1. 5° ±3° -60. 5' +3° ©®B©;£|fO> &f§ 
MS 4 9©*fBfft4 9 a^Hfffa^i-X h^I^i^lSltl 

42. 5° ±3° ~52. 5° + 3° ©ISB©;£|pJI;:£ 

[0082] (mmmmi o) %c?&ttstti oko^ 
30 iHTi:iit5„ mmj&mi out sssn 1 

Wffl*«2 3©j§il«l2 3 a©#|6j. fifflMffi4 9 
©ilffiiWH 9 a©^[6j*^W«. HJftgfiB9<>:PI&<?>#t 
fiST&S. 0 2 0«;i©f£9j©#lJ6^!® 1 0£tk-T. « 
.HS^SIS 1 3 ©««#?©Effl#*<!:Sffl3fc« 2 3.2 
4©jgj®$ll)2 3 a. 2 4 afc,fctfftffi3£«4 9 ©»*§*& 

©rsiss^SB 1 1 ©s*<»]fre>Jifc0T&5. z.<n 
sar6]*tfi] 2 1 a) ic#bT, mmmftfo2 301 

ifltt2 3 aSSjaSH^y-f X hljfatmJSfiUZ 5 1 . 
40 5 * ±3* W^ifil. fifflH«4 9©affi«4 9 aSWIB 
y-f X h^|6]tj£^[6](C4 2. 5° ±3° ©^InJfcLfc 
fc©Tafe0, MS1S2 0. 2 1 OfflftCfeltSStS^ 
E(B]^|6]2 1a, 2 0 a «$Hfiift1K2 4©jgji$ft2 

4 aroiBj^^ia 1 8 tmux°&z>o 

[0 0 8 3] 0 2 l«*ig^^l OtCiSS^SBl 1 
ffl^fiC^kSita'-b'fiSHTjbt), i©g^ 
gll KO^ESfifc, 112 5, 3 oracOEPirP^EE^igJ 
<bT«X©Ctt)&-3T. # (R) -*» (G) 

(b) -a-'a©jBfc:*fl:-ra. -ti?,*. », wt. 
50 niJi^eos^fiw. ^-rnt). fi>E**«i«^#wa: 
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[0 0 8 4] Sfc, lfc:mt53fc<0Hii* 

R (mi n) = 2 . 7 6 % 
R (5 V) -2 4. 0 8 % 
R (7 V) - 3 0. 6 0 % 

[0085] f lt, z.<D^mm 1 1 {c^^^, a* 

xh£CR (5V) &%Wk^£ J £Z>tctb<7)mnni± 10 
S7VtLfc<h^a>h57hSCR (7V) tt, 
CR (5 V) -8. 7 2 
CR (7 V) =11. 0 9 

[0086] (mm^mi 1)02 2*^1/02 3 «c 
0589i0>*jfi»J6i i^ltMo mmmmi IT 

tt, S^SS 1 1 »HH5fc« 2 3 CDS^tt 2 3a0S 
|*L flrfHH*4 9(7)iStl»4 9 a0#fiRtffi#tt2 4 
©ai*2 4a©*|filftP»»H ^Jfi«tB9<i:3«a)« 
^tTft^o H2 2ttv -(^^MBfficO^^SB 1 1K£ 20 

Satt2 3a, 2 4 a*3<ktfflrtHS«4 9CDilffilS4 9 

0 Andcofit£8 0 0 nm- 110 0 nm^lS^b, 
{iffl*«4 9 ilTU^r-ya >0>«#6 0 nm± 2 

3, 2 4£^cDjSiM$ft2 3 a, 2 4 a J: 5 

KLTBBU WIBfit9^S4 9£*-(&iS««|4 9 a £ 
^i^MtlCltEIL/Tl^, 30 

[0 0 8 7] Tftto^, 0220i^l:, 

2 1 ate, ftiS^Sl 3<D«*l|St»LT*iaDfC5 

2. 5° ±5° <Disift* mjj<D3<mmu2 o^mz 

fcWM^fE^2 0ait fff821*ftSK*tbT 
t@DI:5 2. 5° ±5° (WfrfiCfctK iftflflW, 

«2 lA^gffifflH*«2 0ICfRlA^T*@0lC7 5° ± 

1 0° <DV^7, h«WXhEWl/W6. 

[0 0 8 8] ^bT, Sfflfii]»«2 l©iS«K*W*« 40 
«4HPBfiD&[Rl2 la^0° tf);£ft<LT3i:, 

m 2 1 izttfaTzmmmytfa 2 4 <nmmm 2 4 a m 
$m&tt?<Dy-<i7>bjjmtmjj&\\z4 7. 5 0 ±3° 

3 Ojgjitt 2 3 a te, «9E^-fXh^|pJti»^r|6lt3 
6. 5° ±3° <Djjft\Z$>Q. S?»^fi[4B.M«4 9CDii 
«W4 9 att. *By-f^h35rI&lt**lftKl 3 8. 5 
° ±3° ^^f^lrft^o 

[0 0 8 9] I^llS^/Kgll 1 fit, M4 5 

<DMmffiftmRzf&mm&4 9©*H»^«t-»©« so 
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t£«2 3, 2 4C!)fl3tfffflt*WfflbT***6-r6t) 

[0 0 9 0] 023 ttSSS« 1 1 G>^Sfi<Z>£>fL£^ 
ta*- b*feSBIT'ft*o ^(7)E12 3CDJ:^lc. S^S 
ill^fid 112 5, 3 0fflfc«EE£91JnLT 
Vi&VifflfflttJBTtt^-y^ (P) CiE^fiTfttK « 
i2 5, 3 0racoBljD«ESriS < bT*$< ©Ktkfc:^ 

t, * (R) -a (g) -» (b) -**-»a©jBfc*ft 

[0 0 9 1] CO^JSTgfil lcoS^^Bl 1 tC 

45WSH^)**ttfil^ffl#t**R (min) iU 3^ 

(5V) , WJ0l[E««7V(Ot*TfR (7V) its 

R (min) =1.85% 
R (5 V) =2 2. 3 7 % 
R (7 V) -28. 35% 

[0092] fit, ^<d**»«i iic*wa«ta 
v) , ee**4#*&»©aiip«ffift7 vtLfct* 

con>h^Xb£CR (7V) tt5t, 
CR (5 V) =12. 0 9 
CR (7 V) =15. 32 

a£^2it£fc&0^jfjp*ffi£7 Vtlfct 

#ttt>^5A/, a***'**afc86oBHnfiffi*5vt 

[0 0 9 3] :(0»lll^Sgil 

ib, M2o, 2 i*as^TBi»3tt&-#«>«* 

1S2 3, 2 4CD5^C0-*^iS3t1S (^COHJS^^Ttt 
SflMWfcSi) 2 3t*tR2 0t©IHK:lft©lt«fS*4 

±10° iU $et:Ii4 5(7)And(?)i?:8 0 0 n 
m-1100 nnu fefflHtR4 9^)'J^f->3><0|i 
0 nm± 2 0 nmtLfcS§l:fc»5#> 

jr. aa**fi#»sft*«*«2 3, 2 4ww 

fete, l^bH»T«&<2fi£**U b^fe, n>h^ 

[0 0 9 4] (*«»IB12) 024H 

2£^T»rffiigT&5., EB+1 1 
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[0 0 9 5] iIfl8~120<t^aECBS«Sl 

teoft tit^jf SE3d«fi< a«bfc < *»o fco 8 

~ 1 2»Wt$ELfg^3ilf 1 2TH. WAtf^feF-Zt 
»£LTDCM1, SfiK— hi iT^'vU > 
6. #fiH-A>htLTTPB*afflUTafi58)t* 
tSut^ttS^, Wefe*^T-5«t'5{C F— /t> 

a. z.n&o^mm.vhftftMTi 2th g-fitc^ft 

*JfcJBffi 8-12 CDSS:gg 1 1 \zmm&m 4 ~ 6 CD «fc 

<5 o 

[0096] (mmmm 13) 02511 *mwv>m^ 

if 12t, A»^^»MSn5. 1 3 tt, 

WHEL^Tt^f 1 2©7/-h*IIl 9©ftffifl|k:E 

ash. -»©H»aws*2 0 tmmwmfo2 1 £©w 

0«< **|6lrtffl«)ffiC. I TOfr&ft&iftlXIC&l/ 7 
0%^±C0S)itt?:#-r^>*amffi2 5**&jR»fc£ffi- 

»a$S«2 lCDttfafifflffliHcte. I TOT65I*t 
g3 0Wiitl3 0i;{IS$nfc^-f7f>f*f 
FT 3 1 ^HlKE^f' bfc^o T#$cE?'J£*l 

TFT 3 ltt. *©y-h*ffi#BiR*EE£W;*rt-*y 40 

T3 i*^tr#si*<a«ttt, SMbS'U 3 

M£tlfc»El6]l«3 2«J»jS?nTV»*. iWEfa§l2 9 

t»EiaiK3 2 tropin 3f^[S](r«j«8E(S] snfc 

$H5 l^flELT^-So 
[0 0 9 7] M51H ffife^ (31/Xf'J 
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pcghi^, pd (ss^^isa) mm* pdmh 

[0 0 9 8] £©±^£t> iigil 1TB. M^S. 

[0099] ±tB*»<i i ~ 1 3 -m. $s.s^3B 1 

3t*«EL^3t*f 1 2 £j&>6*|j5fcSrifca«. utlB 

1 1 ommm^m 1 3 ^*«e lss 

2 t©|yitB2 6 (a) , (b) \Z7tk1rJ:5te 
Ttitff^ftWPte 5 3*ESbfcfllig-e*-DTfeJ;^o 
Jt3ttT*lftHMW* 5 3 tt, #U*-#*-f F, I'JIX 

#1. 3-1. 4Ki»^anTV»*. Sfc7titff*(6]»J 
« 5 3 tt, 1 3 t ©jl*|filffiffl*iaaiJW 

niHia^feST'f vu-fvx&MVuzmzn, siel 

z . v -i* ? a 7 U x* A ofii t «#4E i © Ffl co {i£4ft 
3^©ft©Aft;8tt. i&H^gBl 3 ©iSS;®©^® 

mn&mjjftom* &wi.mw&5 3©¥t&isioit 
ss^ai 3fiij©fe«s^ifi]©(**, 0° tu v-f^a 
y u xa ©¥»b t m&m t ©pa© mmn rn^rn % * 

^^2 5° tawe-rst. K%tm<»tto. A»a#+ 

3 0° ©AM)¥;X^0° 0fflW3te t LTfflSfrs ' 

[0100] eu:. 1 -mrnmm 1 3 tco^x 
^-f, yxh-^xh (gh) «at-F, miem* 

fflUftWPC (ffifi^) ^r-F. pdlc (aa-^a-ift 

S»?S) tE-F. PDLC/GHt-H, 3WfU7 
i/Sft^E-F. PCjRft/GH^-F 

.t'S&jfta^-FtjfeUT. m*-\iji7-7<<)i'*<D*i 

[0 10 1] ^fc. ±EUfcft*JS««Tftt. XUi? h 

16t. P VC z £BND£afifBWft<h-e&£IE?L 
Ifiiil 1 7 t&mSLtcm&LtLrctf. te<0#«ELtt 
«*ffl^T> ¥1(75X1x^7 haJP5^-yt>XS^. 3 
■ «±«)jll©l l/f h D Jl^S * y t >7i it 5 H t 

[0102] ±.tmmmm 1 ~ 1 3 ta, jejtttfio* 

46(C> W^EL^Tt^l 2fc*V>T, 
TSPVCzt^ffflitiftStlU?,^ Alq 
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3 ©4". *fcfclA 1 q 3RlXiE?L$Si2IB©4 , ('. A 1 q 

[0 10 3] ft*|g»!BT«. RW*V-FttiLT 
•?y*->£A£$£fflnfc#. A7X7A (Hi, f±m 
Hft3. 63eV) ^>*±S5c*T*S^*>^^A 

(Sc, tfc*H»3. 5eV) , -fyHJtfA (Y, tt 
flfSft3. leV) . ^>^> (La, tt*K&3. 5 
eV) . -fc'J7A (Ce, {±¥I5& 2 . 9eV) , 7°7 
ttyA (Pr) , ^*-/A (Nd, f±*M&3. 2e 
V) . 7°D^:P7A (Pm) . +h-?U7A (Sm, <±* 
Mf5c2. 7eV) . n-y-Dt^A (Eu, tfcfFH»2. 
5eV) , #FUx7A (Gd. ft£B8R3. le 
V) . fft'^A (Tb. ttWfO . yxyuy^ 

(Dy) . *JWXA (Ho) . XJHf<?A (Er, ft 
fit2. 97 eV) . 7UOA (Tm, -fy7\>Hi2 
A (Yb. {±mm%t2. 6eV) , jl/x^A (Lu) 

[0104] ±iS*i6«SB 1-13 Ttt. Sit* V- H 
ISi 5tt. EWiii*«¥»ft«liii*JiT»ofc«». JKW 

[0 10 5] ±IH*JS^S8l~l 3TI1 WtlEL3Sft 
UHM 2 ©SSI 4£#5XSt£<hL;fc7!>s. l/xm~5 

[0106] ±mmmmm 1 ~ 1 3 *n^^gp 1 

3«, TFT3 1 Ki-ST^v^ 7*ffif&Ta&o£#, $ 

iS^x«t?.ig* x h 7^f «i; ifcWv 

[0 10 7] 

[5SWOSS*] ei±©iKMA^e.We36^j:<fc-5C. £©» 
3. 

[0ffl0ffi#^IKBJ] 

0. 

[0 2] ^16»!BlOffffl**flttWH. 

[03] W^EL^ftSmcisttS. HT<hIE?L©&A 

p»s c as £ x * - y-r y 5 a . 

[04] IE?L«&SIJf (HTL) l*l©IE?L©#*]^ 
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A^^-rx^;i/^-y-r^^5Ao 

[05] PVCz. ^VU>6^K-y'Sn£PVC 

z. x^y-ji/cftt^a-r^^vu >6©^-n€'n©7t 

Mx^7 h;i/**t-y^7„ 

[i6l PVCzfflEL#tttPLMS*TX^h 

[07] nj6»«2«>a*siis*-r»fffi0. 

[0 8] igffiJ^3©lg^B£*TKffS0. 
[09] *»iH©^gB£*T«ffl0. 

10 [ii 0] afi5©gigi$iTiin. 
[011] mmmm&cD^mm^rmmm. 

[012] ^SE^7©«^gB5r^f »fffi0. 
[013] *J6^l»8«)^S«**-rWfffiH. 
[014] ftfl^ffi^ftS^roEifiittiBiftfi^lS 

©Sii«©[6i# £^a^^ss»affi{iw> 5 afcttas* 
*-ruiW0. 

[015] *J6^3B8<Z>rt7-ffiB^gH©iJ*B<& 

Sft^7s-rfeS0o 

[016] i7-7U>643<tr/DCMl©?SS<tEL3ia 
20 i©M{££^f^5 7,, 

[017] SWl9©SiSi^t Hfffi0„ 
[018] «a*Hf©fii6]tt«. &{sftl£©i§ii«i3ck 

fe^S:*-riffiBJ0. 
[019] **JE^9©ag^SB©a^fe©^te£^-f 

[02 0] ^Wsgl 0©*H^©iBl^tt§g. 3« 

30 [021] mmmmi o©g^g»©*^fe©^t:sr^ 
[022] mmmrni 1 ©«n#T©gaft^m 

1S©^iitt43J;^ift^te©affl«i©|B]^^S*Sm© 

[023] mmmni 1 ©3^^B©3^&©^b£* 

-f&«0, 

[0 2 4] MMMt&l 2©^gHS;^t"»fffi0. 
[02 5] miM^mi 3©*^gB*^TSiTH0o 
[02 6] (a) isitf (b) ii^itfT7j(^^««^* 
40 TWffii^BJH. 

[02 7] *Jlff*lRl«fMR©*»ft*lc*i;fcX»* 

[02 8] fiE*©S^gB£^Wrtg0o 

[02 9] ae*<DECBS!iSfl**SBt*tt*Alt* 

n-53tc»-rsw»-r*3to»i^ (am*) t. EPiram 

'EEt. ftWft©fei. ©Hi££*-<r7*?7e 

1 1 *^SB 

12 WHEL^iS? 
50 1 3 $J|**gtS 
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15 R*frtV-H«B 

1 8 hDJR*7t>X| 

19 yj-Ynm 
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